The onset of p53-dependent DNA repair or apoptosis is determined by the level of accumulated damaged DNA.
The p53 tumor suppressor gene plays an important role in both apoptosis and DNA repair pathways that are pivotal for genomic stability. Here we show that the treatment of cells with low doses of gamma-irradiation or cisplatin resulted in an immediate enhancement of p53-dependent DNA repair, measured by base excision repair (BER) activity. However, treatment of cells with high doses of DNA damaging agents resulted in a reduction in p53-dependent DNA repair and in the induction of p53-dependent apoptosis. Analysis of p53 upstream molecular events suggested that regulation of p53-associated DNA repair is ATM-dependent. Furthermore, we observed that while dephosphorylation of Ser376 at the C-terminus of the p53 protein was associated with enhancement in DNA repair, phosphorylation at the N-terminal Ser15 resulted in the reduction in DNA repair. The latter is also in correlation with an enhancement in the specific DNA binding activity and in the induction of apoptosis. Treatment of cells with a caspase inhibitor, prior to the damaging agent-blocked apoptosis, had no effect on the DNA repair pattern. Taken together, this suggests that the decision of cells to induce a p53-dependent DNA repair or apoptosis is most probably controlled by the level of genotoxic agent introduced to cells.